ABSTRACT
INTRODUCTION
he appeal of closed-end funds to investors has increased in recent years. From 1986 to 2003, the number of closed-end funds rose from 69 to 586 while their assets increased more than ten times from $12 billion to $213 billion. 1 Although investors determine the share price of the closed-end fund based on underlying assets included in its portfolio, the share price is often lower than the market share value of the portfolio, which is also known as the net asset value (NAV). Furthermore, the risk on fund price returns is not identical to the risk on investment portfolio returns. Pontiff (1997) shows that the variance of returns on the closedend fund price is much greater than the variance of returns on the net asset value. For open-end mutual funds, the share price of the fund is identical to the market value of the investment portfolio simply because there is no market price for a mutual fund. Thus, one important question for closed-end funds is which asset characteristics is more important to investors, the characteristics of the fund itself or the characteristics of securities held by portfolio of the fund. Fama and French (1992 ,1993 ,1996 three factor model has been employed as one of the remarkable asset pricing models in academics. Of closed-end funds studies, Pontiff (1995) uses Fama and French's three-factor model to explain the premium of closed-end fund price over the portfolio price (or net asset value). Pontiff (1995) uses these risk factors derived from common stocks, but does not consider risk factors derived from fund itself or its underlying portfolio characteristics. Risk factors of closed-end funds may not be identical to those of common stocks due to the unique characteristics of closed-end funds whose share price is different from net asset value determined by underlying investment portfolios. For example, a small fund may invest in large firms and vice versa. The same analogy can be made for the market return and book-to-market equity ratio risk factors. Closed-end funds are unique in the sense that risk characteristics of the fund itself and its underlying investment portfolio can be different from each other in terms of the three risk factors. Thus, it is an important issue to investigate which risk characteristics is more important to investors, those independently drawn from closed-end fund itself or investment portfolio characteristics or both. For this purpose, this study develops an ad hoc Fama-French three factor model that return 
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series of SMB and HML are calculated not on stock returns but on closed-end fund returns of mimicking portfolio constructing, based on size and book-to-market ratio of fund itself and its underlying investment stocks. 2 In addition, we examine whether the returns of close-end funds show the market anomalies such as size or book-to-market effect with respect to fund itself as well as its underlying portfolio through a cross-sectional test. Empirical evidence on the size effect on mutual funds is mixed. Grinblatt and Titman (1989) find that small mutual funds perform slightly better than large mutual funds. Gorman (1991) reexamines this result to show that net total return has a negatively weak relationship with fund size, but Philpot, et al. (1998) find that the return is positively related to the fund size of bond mutual funds. With regard to the size effect of closed-end funds, Lee, Sheifer, and Thaler (1991) find that changes in closed-end fund returns are correlated with firm size.
On the other hand, the book-to-market equity effect is significant in mutual fund returns. Rosenberg, Reid, and Lanstein (1985) find a positive relationship between average return and the book-to-market equity ratio of US stocks. Chan, Hamao and Lakonishok (1991) show that the book-to-market value ratio is a powerful variable for explaining average returns on Japanese stocks. Lakonishok, Shleifer, and Vishny (1994) assume that low book-tomarket equity stocks have low average returns because future earnings growth is weaker than the market expectations. Previous studies, however, only used the closed-end fund firm characteristics without considering the likelihood of different characteristics of stocks held by portfolios.
The purpose of this paper is to investigate how closed-end fund returns are related to risk factors, measured from closed-end fund itself and from investment portfolio of the fund. This paper also examines the size effect and the book-to-market effect as to fund itself as well as its underlying portfolio. So far, we have not seen any empirical research for analyzing these two types of risk factors in the valuation of closed-end funds. Section 2 and 3 describe the methodology and data used in this study. We examine such risk factors as market return, size, and book-to-market equity factors measured from both fund itself and its underlying investment portfolios and how these risk measures are related to risk premiums of closed-end funds. Section 4 presents the results of empirical tests regarding the size or the book-to-market effect and the relationship between returns and risk factors of fund itself and investment portfolios. Finally, Section 5 presents conclusions.
METHODOLOGY
To investigate the size effect and the book-to-market effect for closed-end funds, we first examine average returns for portfolios of closed-end funds established using the asset size and book-to-market equity ratio of both fund itself and its underlying investment portfolios. We also conduct a cross-sectional regression of closed-end fund returns on size and book-to-market values of both types of assets. In addition, we perform time-series regressions of fund returns on risk factors.
Average Portfolio Returns
The average return matrix provides average returns on portfolios of closed-end funds stratified by asset size and book-to-market equity ratio. Sample closed-end funds are assigned to three market equity (ME) size portfolios (small, medium, and big) using (i) fund size and (ii) median market capitalization (MMC) of firms included in investment portfolio, respectively, at the beginning of year t. Then, funds included in size portfolios are divided into three book-to-market (BM) equity ratio portfolios (low, medium, and high). Thus, nine portfolios are established for funds themselves and investment portfolios, respectively. The BM equity ratio of assets is defined as the net asset value (NAV) divided by the share price while that of investment assets is the average book-to-market equity ratio of securities included in investment assets. The average return of each portfolio is the time series average of monthly returns.
Cross-Sectional Regressions
To investigate on the existence of market anomalies of closed-end funds returns, we conduct a cross-section approach using the size and the book-to-market value of fund itself and its underlying investment portfolio. As suggested in Fama and French (1992) , cross-sectional regression models for both fund assets and underlying portfolio assets are designed as follows. assets. The period of closed-end fund returns ranges from one to twelve months prior to ME or to BE/ME, and the cross-sectional regression is executed for 84 months because fund returns is computed by month.
Time-Series Regressions
Fama and French (1993, 1996) argue that excess market return, SMB (return difference between small stock and big stock portfolios), and HML (return difference between high and low book-to-market equity portfolios) capture the common risk factors for explaining the average stock returns. We examine that these three factors can play a role as risk factors in closed-end funds. Due to the unique characteristics of closed-end funds whose share price is different from net asset value determined by underlying investment portfolios, we use return series of SMB and HML calculated not on stock return but on closed-end fund returns, in identifying size and book-to-market ratio of both fund itself and its underlying investment portfolio. In other words, we employ the ad hoc Fama-French three factor model postulating that risk factors computed by closed-end fund returns play a role identical to those by stock returns.
Since our interest in this study is in contrasting risk characteristics of fund themselves versus their investment portfolios, we directly obtain return series of portfolios established based on size and BM factors. First, closed-end funds is split into three groups based on size: small, medium, and big as of July of year t, and then each group is again divided into three groups based on book-to-market ratio as of December of year t-1. Monthly equal weighted returns on nine portfolios (three size classes  three BM classes) are computed from July of year t to June of t+1, and the portfolios are reorganized in June of t+1. From nine portfolios, the return difference between small and big closed-end fund portfolios classified by size is an independent variable called "SMB". Also, the return difference between high and low closed-end fund portfolios classified by book-to-market ratio is another variable called "HML". Finally, the excess market return of the S&P 500 index over the risk-free rate is the market return factor. The time series regression models for funds themselves and their investment portfolios can be written as 
DATA
Sample closed-end funds are selected during the 1993-1999 period. The selection criteria are: (i) closed-end funds should be covered in the Wall Street Journal during the study period, (ii) only equity funds are selected because bond funds do not provide size or book-to-market equity ratio data, and (iii) the closed-end funds have operating data, including NAV and premium (or discount) of closed-end funds, and the average book-to-market equity ratio and MMC of funds included in the portfolio. We found 103 closed-end funds consisting of 37 domestic equity funds and 66 foreign stock funds. Among 103 funds, 82 funds existed as of December 1999 (see the Appendix for the list of sample funds.) Fund characteristics are measured at the beginning of each year but monthly returns are obtained from July of each year to June of the following year. This is to take into account the time needed to have full disclosure of information on fund operations French (1992 and 1993) ). If a fund has stock return data from July of year t through June of year t+1, then its year-begin size and book-to-market equity ratio are collected for year t. Table 1 shows average returns on portfolios formed using three sizes (small, medium, and big) and three BM classes (low, medium, and high) for both funds themselves and their investment portfolios. We can observe the size effect by reading the table by column and the book-to-market effect by row.
EMPIRICAL RESULTS

Average Returns
For funds themselves, we observe rather weak size effect, if any. Small size portfolios sometimes have larger excess returns than medium or big size portfolios, but not on a consistent basis. On the other hand, the BM equity effect is clearly shown. The higher the BM equity ratio, the larger the excess returns.
For investment portfolios of the funds, both the size and BM ratio effects are rather weak. The smaller size portfolio tends to have higher returns and the high BM ratio portfolio tends to have higher returns than low and medium BM ratio portfolios.
In summary, the analysis of average portfolio returns shows that the book-to-market effect is strongly present for funds assets but the size effect is marginally present. The size and BM ratio effects are marginally present in investment portfolios of funds. At the beginning of each year t, the sample funds are assigned into three size portfolios using the size of fund assets and the average firm size of investment assets. Then, the sample funds in each size are then divided into three book-to-market portfolios of fund assets and investment assets. Then, monthly returns are collected for the portfolio from July of year t through June of year t+1. Average monthly return is the time-series average of monthly portfolio returns.
Fund Assets
Size Book-to-Market Equity 
Cross-Sectional Regression Analysis
Not surprisingly, only the book-to-market effect of fund assets is obviously observed. Table 2 presents evidence that there is significant and positive relationship between closed-end fund returns and book-to-market ratio of fund assets. The other market anomalies (size effect of fund assets and investment assets, and book-to-market effect of investment assets) are not clearly found.
The sign on coefficients of book-to-market ratio of investment assets also turns out to be positive but statistically insignificant. It suggests that the characteristics of underlying portfolio assets less affects the closed-end fund returns than those of investment assets. The size effects of both fund assets and investment assets are not shown. These findings are consistent with empirical evidences of mutual fund studies that there exist the mixed results of size effect. 
Time Series Regression Analysis
The descriptive statistics of the variables used in time-series regressions are presented in Table 3 . The average excess market return (RM-RF) over the sample period is 1.33 percent per month. It is interesting to note that SMBF is highly correlated with SMBI (0.73) while HMLF is not with HMLI (0.12). It implies that a small fund is more likely to invest in small firms whereas a fund is less likely to consider the book-to-market ratio of invested firms. The results of time-series regressions of (2a) and (2b) are shown in Table 4 . RF is the risk free rate using three-month T-bill rate, RM is the market return using S&P 500, SMBF is the return difference between small and big portfolios classified by size (NAV) of fund assets, and HMLF is the return difference between high and low portfolios classified by the book-to-market ratio (premium/discount) of fund assets, SMBI is the return difference between small and big portfolios classified by the firm size of investment assets (MMC), and HMLI is the return difference between high and low portfolios classified by the book-to-market equity ratio of investment assets. SMB, the size related factor, and HML, the book-to-market related factor, of both fund themselves and their investment portfolios are found to play a role as risk factors in explaining closed-end fund returns. The coefficients for SMBF and SMBI decrease as the asset size increases, and the coefficients for HMLF and HMLI increase as the BM size increases for both funds themselves and their investment portfolios. In other words, the coefficients of SMBF and SMBI of small size are all greater than those of big size, and the coefficients of HMLF and HMLI of high BM equity ratio are all greater than those of low BM equity ratio for both funds and their investment portfolios.
All of the market beta coefficients of each portfolio, b j, are statistically significant, suggesting that excess market return is also one of the risk factors to account for closed-end fund returns. 3 Most adjusted R 2 values are higher than 0.50. It implies that these models are not completely perfect to capture other risk factors, but deserve to be accepted. Moreover, the smaller size and higher BM portfolios tend to have higher R 2 values.
The overall results are very similar to each other when the return-risk relationship for funds themselves is compared with that for their investment portfolios. Thus, it leads to the conclusion that the three-risk factor model derived from both funds themselves and their investment portfolios explain the returns of closed-end funds.
Time-Series Regressions With Both Fund Itself And Its Investment Portfolio Variables
In the previous sections, we examined the return-risk relations independently for both closed-end funds themselves and their investment portfolios. In this section the risk factors for both funds and investment portfolios are jointly considered in a time-series regression model. In the results presented in the previous sections, it may be possible that a fund belonging to a small size fund group belongs to a large size investment portfolio group. In this case, the fund earning a larger premium due to a small size factor may earn a smaller premium due to the fact that its investment portfolio asset size is large. In other words, if the two asset characteristics of a fund fall into two different categories, the size effect of fund assets cannot be estimated correctly due to the existence of the size effect of investment portfolios or vice versa. Therefore, poor results may be obtained in the individual regressions of (2a) and (2b). To adjust for this cross effect, equations (2a) 
The testing procedure is identical to the one used in the previous time-series regressions. Since there is no sufficiently large number of sample funds to use to establish portfolios stratified by four classes (the size and the BM ratio of both fund itself and its investment portfolio), we utilize the nine fund portfolios and the nine investment portfolios which were used in testing equation (2) . The first of the nine fund portfolios is combined with the first of the nine investment portfolios using equal weights. Thus, the resulting portfolio includes the characteristics of the first fund portfolio as well as those of the corresponding investment portfolio. We repeat this procedure for the remaining eight portfolios. Each of the resulting nine portfolios will have similar fund and investment asset characteristics, i.e., if a portfolio includes small size-low BE fund companies, it also includes small size-low BE investment portfolios.
The results of regressions of equation (3) for the nine portfolios are shown in Table 5 . First, the size-related risk factors both for funds themselves ( jF s ) and for investment portfolios ( jI s ) are clearly present. As the fund 3 The market beta coefficients, bj, are relatively low. But when excess returns are regressed on only excess market returns, the market beta coefficients increase substantially upward and some are greater than one. The regression coefficients, bj, estimated from 
